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[57] ABSTRACT 

An automatically advancing user interface for entering new 
data and editing pre-existing data in data entry fields on a 
display screen. Data is entered and/or edited in a universal 
handwriting capture widget A plurality of text entry widgets 
corresponding to the different data entry fields are displayed 
on the screen. The user defines a sequentially ordered list of 
text entry widgets. At any given time only one text entry 
widget is selected as the current text entry widget based on 
the sequentially ordered list. The data in ±c current text 
entry widget is displayed in the handwriting capture widget. 
After the data has been entered and/or edited in the hand- 
writing capture widget it is displayed in the current text entry 
widget. The current text entry widget is then automatically 
advanced by selecting as the current text entry widget the 
next text entry widget in the sequentially ordered Ust of text 
entry widgets. 

30 Claims, 6 Drawing Sheets 
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USER INTERFACE FOR ENTERING AND 
EDITING DAIA IN DATA ENTRY FIELDS 

FIELD OF THE INVENTION 

The present invention relates to an automatically advanc- 
ing user interface for enterii^ new data and editing pre- 
exi^ing data in data entry fields of a software application on 
a display screen. 

Portable devices, such as Personal Digital Assistants 
(PDAs), are widely used. Typically, PDAs inchide a variety 
of software applications such as e-mail, web browsing, 
facsimile transmissions, a calendar, a calculator, an appoint- 
ment book, and/or an address directory. Development in 
portable devices continues to strive towards realising user 
interfaces which are uscr-fricndly and suitable for a wide 
variety of software applications. An efficient, user-firiendly 
interface is vital for user acceptance of any consumer 
product. For a portable device such as a PDA one criterion 
by which the user interface is evaluated is the ease with 
which data may be entered into the applications themselves. 

Software applications typically include a display screen 
divided into a phirality of data entry fields with buttons 
and/or menus. Using an address directory software ^Hca- 
tion as an example, the directory itself consists of numerous 
address entries each of which includes data entry fields such 
as first name, last name, home telephone number and office 
telephone number. In a typical point-and-touch user inter- 
face a particular data entry field is selected to receive text by 
tapping a pen in a data entry area of the screen correspond- 
ing to the particular data field. A separate data entry area on 
the screen is provided for each data entry field and data is 
entered or edited in the respective data entry areas. The user 
selects a particular data entry field by tapping in the corre- 
sponding data entry area and then enters the data in the same 
area using the pen. A similar procedure is followed to correct 
or update the information in a particular data entry field 
wherein the user taps in the corresponding data entry area 
and corrects or updates the data within that particular field. 
Since the conventional user interface requires the point-and- 
touch device to be positioned within each separate data entry 
area the user's arm is continuously being repositioned, 
which significantly reduces the speed at which the user may 
enter the data into the respective data entry fields. 

The "PALMPILOT" PDA manufactured by 3Com 
employs a user interface that reduces the extent of arm 
movement associated with entering and editing data in a 
phirality of data entry fields. The "PALN4PIL0T* uses 
special predefined unistroke characters from the "GRAF- 
FITI" character set which are processed by a "GRAFFITI" 
recognition engine. The shapes of the unistrokes are defined 
to be as differentiable as possible while having some simi- 
larity to the character they represent A unistroke is hand 
printed in a predefined handwriting area positioned aloi^ the 
bottom of the display screen. Specifically, the predefined 
handwriting area is subdivided into a left-band alphabet 
portion in which a lettn may be written and a right-hand 
numerical portion in which a number may be written. 
Depending on whether the character being written is a 
letter/number it will be written in the appropriate portion of 
the handwriting area. Each portion of the predefined hand- 
writing area is sized to accommodate only a single unistroke 
so that each successive letter/number imistroke is written on 
top of the previously written letter/number unistroke. No 
means are provided for visualizing the character which is 
being written until the recognized character from the rec- 
ognition device is di^laycd in the current data entry field. 
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The "PALM PILOT" user interface is disadvantageous for 
several reasons. The special imistroke characters must first 
be learned by the user. Furthermore, the user must continu- 
ously shift visual focus between the predefined data entry 

5 area to view the current unistroke being written and the 
current text entry area in which the recognized characters arc 
being displayed to view previously written unistrokes. This 
is both inefficient and a strain on the user's eyes. 
Furthermore, although the "PALMPILOT" reduces the 

10 amount of arm movement required to enter and edit the data 
in the data entry fields a sig^cant amount of arm move- 
ment is still necessary since each text entry field in which the 
data is to be entered or edited must first be selected by 
positioning arxJ tapping the pen in the desired text entry area. 

15 It is therefore desirable to overcome the shortcomings and 
disadvantages associated with conventional user interface 
devices. 

SUMMARY OF THE INVENTION 

20 

For the purposes of the present disclosure a "character" is 
defined as a symbol, letter, number, punctuation symbol, 
graphical symbol and/or empty space. "Texf* or "data" is 
one or more characters. A "widget^' is defined as a graphical 
^ area that appears on the display screen such as a window, 
menu and/or button. In addition, the tenn "handwritten" 
when referring to a character is the actual strokes of the 
character which is drawn or entered by the user in the' 
handwriting capture widget using the data input device. 
"Recognized" when referring to a character denotes that the 
character is generated by some means other than being 
handwritten by the user, e.g. machine generated such as by 
a computer, although such generation may be in response to 
an action taken by a user, such as supplying handwriting 
information. 

The present invention is directed to a method and appa- 
ratus for entering new characters and editing pre-existing i 
characters in a plurality of data entry fields on a display 
screen including a fixed handwriting capmre widget and a 

40 plurality of text entry widgets corresponding to the data 
entry fields using a user interface. One text entry widget 
ftom a sequentially ordered list of text entry widgets is 
assigned as a current text entry widget and any characters in 
the current text entry widget are displayed in the handwrit- 

45 ing capture widget The handwriting capture widget receives 
at least one character for entry into the current text entry 
widget. After receipt of the at least one character in the 
current text entry widget is complete and when the current 
text entry widget is not a last text entry widget in the 

50 sequentially ordered list of text entry widgets, a next text 
entry widget bom the sequentially ordered list of text entry 
widgets is automatically selected as the current text entry 
widget, and the di^laying, receiving, and selecting steps are 
repeated for the current text entry widget. 

55 In one embodiment, the invention is directed to a method 
and apparatus for catering new characters in the data fields 
on a di^lay screen using an automatically advancing user 
interface. Initially, a blank text entry widget for each data 
entry field is displayed on the display screen. Then a first text 

60 entry widget from a sequentially ordered list of text entry 
widgets is automatically selected as a current text entry 
widget. The new character to be entered in the current text 
entry widget is written io a handwriting capture widget using 
a data input device. Each new character is captured and 

65 visually represented in the handwriting capture widget as it 
is being written by following the new character trajectory of 
the data input device. A dctenninatioo is then made whether 
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a complete new character of the data has bceo provided to 
the handwriting capture widget. Writing of a new character 
continues if it is not yet completed; otherwise, the completed 
new character in the handwriting capture widget is trans- 
mitted to a handwriting recognition device. 5 

The handwriting recognition device detects recognized 
characters and replaces the visual representation of the 
completed new character in the handwriting capture widget 
with the recognized new character. After all of the new 
characters for a given data entry field have been written in 10 
the handwriting capture widget the recognized new charac- 
ters are displayed in the current text entry widget. Then a 
determination is made if the current text entry widget is the 
last text entry widget in the sequentially ordered list of text 
entry widgets. If it is, then all of the new characters have 15 
been entered in the respective text entry widgets and pro- 
cessing is terminated. If, however, the current text entry 
widget is not the last text entry widget in the sequentially 
ordered list of text entry widgets, then a next text entry 
widget in the ordered list of text entry widgets is selected as 20 
the current text entry widget, the handwriting capture widget 
is cleared, and the process is repeated for the new current 
text entry widget. 

Another embodiment of the invention provides a correc- 
tion menu for editing new characters currently entered in the 25 
handwriting capture widget. The correction menu may be 
displayed automatically when the handwriting recognition 
device does not recognize the new character written in 
electronic ink in the handwriting capture widget. 
Alternatively, the user may initiate di^lay of the correction 30 
menu such as by tapping on a misrecognized character in the 
handwriting capture widget. Preferably, the corrections 
menu includes a variety of options from which the user must 
choose such as selecting a character from a list of a prede- 
termined number of most recognized characters identified by 35 
the handwriting recognition device, rewriting the character 
using the data input device, or entering the character using 
a software keyboard. 

Yet another embodiment of the invention performs editing 
of pre-existing characters in data entry fields on the display 40 
screen using the automatically advanciiig user interface. 
Initially, a current data entry on the display screen is selected 
and pre-existing characters from the data entry fields corre- 
sponding to the selected current data entry is displayed in 
text entry widgets. A first text entry widget from a predefined 45 
sequentially ordered list of text entry widgets is selected as 
a current text entry widget and the pre-existing characters 
from the current text entry widget is di^layed in the 
handwriting capture widget. Then, a character to be edited in 
the handwriting capture widget is selected and edited. The 50 
edited character is displayed in the current text entry widget 
and handwriting capture widget. A determination is then 
made if the current text entry widget is tbe last text entry 
widget in the sequentially ordered list of text entry widgets, 
and if it is then the processing is terminated. Otherwise, if 55 
the current text entry widget is not tbe last text entry widget 
in the sequentially ordered list of text entry widgets then a 
next text entry widget in the sequentially ordered list of text 
entry widgets is selected as the current text emry widget and 
the processing is repeated for the new current text entry 60 
widget. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, wherein hke reference numerals delin- 
eate similar elements throughout tbe several views: 55 

FIG. 1 is an example of a display screen of a user interface 
in accordance with the present inventbn, showing an 
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address directory software plication prior to entering new 
data or editing of pre-existir^ data; 

FIG. 2 is an example of the display screen of the user 
interface of FIG. 1 during entry of new data in the data entry 
fields; 

FIG. 3 is a flow chart of a method for entering new data 
in the data entry fields using a user interface in accordance 
with the present invention; 

FIG. 4 is an example of the display screen of the user 
interface of FIG. 1 during editing of current data in the 
handwriting captiue widget xising a corrections menu; 

FIG- 5 is an example of the display screen of the user 
interface of FIG. 1 during editing of pre-existing data from 
a selected data entry field; and 

FIG. 6 is a flow chart of a preferred method for editing 
pre-existing data in the data entry fields using a user inter- 
face in accordance with the present invention. 

DETAILED DESCRIPTION 

By way of illustrative example, the present inventive, 
automatically advancing user interface is shown and 
described using an address directory software application. It 
is noted, however, that the invention is intended for any type 
of software application. FIG. 1 is an example of a display 
screen of the user interface in accordance with the present 
invention for an address directory software application prior 
to entering new data or editing of pre-existing data. Each 
address entry comprises five data entry fields identified as 
"Last Name", "First Name", "Office", "Fax** and "Home", 
respectively. In FIG, 1 all characters are entered in a 
Handwriting Capture Widget (HCW) 10. The HCW is 
preferably disposed along the lower portion of the display 
screen to provide maximum screen visibility with negligible, 
if any, obstruction even during data entry or editing. 
Although it is preferred to position the HCW along the lower 
portion of the screen, it may be moved to any desirable 
position on the screen. The HCW 10 preferably inchides a 
substantially horizontal baseline 5 along which the user 
handwrites or enters text comprising one or more charaaers 
using an input device such as a pen, stylus, puck, or software 
keyboard. In a preferred embodiment the baseline is sepa- 
rated by tick marks so that a single character is placed 
between adjacent tick marks. If a stylus or pen is used as the 
input device ihcn the user simply handwrites each character, 
one after the other, along the baseline between the tick 
marks. Preferably, the handwritten characters entered in the 
HCW are printed rather than cursive or mixed-mode because 
the input characters may include mainly non-dictionary 
words such as Universal Resource Locators (URLs) for the 
Web, e-mail addresses, telephone numbers, and personal 
names and places. In an alternative embodiment, the char- 
acters may be selected usir^ a sofhvare keyboard thereby 
eliminating the need for handwriting recognition analysis. 
The use of a software keyboard, however, is not preferable 
since in a portable device tbe keyboard is relatively small 
and, thus, requires a pointing device such as a pen or finger 
to individually select each character which significantly 
reduces the rate at which data may be entered. Scrolling of 
relatively tong data entries in the HCW from right to left 
may be provided via arrow buttons 35 or by some other 
known sax)Iling method. The number of characters by which 
the HCW advances each time button 35 is pressed may be 
preset as desired. 

As shown in FIG. 1 a plurality of buttons are dii^layed 
adjacent to the HCW 10 corresponding to different features 
and/or functions. The buttons shown are for illustrative 
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purposes only and the number of buttons, the labels used to 
identify each button, and the arrangement thereof may be 
varied as dearcd. To the left of the HCW a "Start" button 15 
provided which toggles through one or more software 
applications each time it is selected. On the right band side 
of the HCW are "Qear^, "Lower", and "Done" buttons 20, 
25 and 30, respectively. The "Gear" button 20 deletes 
selected characters aod by default clears all characters in the 
HCW if no character is selected. Button 25 is shown in FIG. 
1 with a "Lower^ slate active, however, button 25 toggles 
between one of three states, "Lower", "Upper" and "Digir. 
Depending on which state is active, "Lower", "Upper" or 
"Digit", the only acceptable characters to be entered in the 
HCW will be lower case letters, upper case letters, or 
nimibcrs, respectively. Preferably, by default punctuation 
symbols are acceptable in all three categories. In an alter- 
native embodiment, a fourth "Symbol" state may be added 
to toggle button 25. The "Done" button 30 is selected to 
indicate when entry of the input data in the HCW is 
completed. 

Additional functions are indicated by respective prefer- 
ably arranged proximate the HCW. For the most part, the 
functions are self explanatory. In short, the "Exit" button 40 
when selected exits all software applications; the "Save" 
button 45 is selected to save newly added or edited data; the 
"Delete" button 50 is used to delete a selected data entry; the 
"Search" button 55 allows the user to search for a particular 
data entry; the "Sort" button 60 will sort the data entries 
based on some selected order, and the "Up" aod "Down" 
buttons 65, 70 are used to scroll the data entries. These 
functions are well known and thus, need not be described in 
detail. The remaining "New" and "Edit" buttons 75, 80 are 
used to enter a new address and edit a previously existing 
address in the address directory, respectively, and will be 
described in detail below. 

As each character is handwritten it is captured and ini- 
tially displayed in the HCW, as for example using electronic 
ink, so that the user may visually observe the characters as 
they are being written and in the same designated area in 
which they axe written. After each character is written it is 
transmitted to a handwriting recognition device. Then the 
recognized characters from the handwriting recognition 
device automatically replace the electronic ink characters in 
the HCW. Completion of writing of a single character may 
be identified by the passage of a predetermined period of 
time after picking up the pen before placing it back in the 
HCW or by placement of the pen at another position in the 
HCW. 

The data entered in the HCW is placed into re^^ective 
data entry fields on the display screen using Text Entry 
Widgets (TEWs). Each data entry field of the screen is a 
separate TEW. Since there are five data fields in the example 
shown in FIG. 1 there are five corresponding TEWs. In a 
preferred embodiment the TEWs for a selected address entry 
arc overlaid over the background window. The TEWs and 
HCW are electronically ooimected so as to communicate 
with one another. At any given time, only one TEW is 
selected or active and is referred to as the "current" TEW. 
The current TEW is highlighted so as to be readily recog- 
nizable. Alternatively, the particular diaracter being edited 
in the current TEW may b^ highlighted. 

The creator or developer of the particular software appli- 
cation will assign each TEW in the form an ordered number 
so as to organize the TEWs into a predefined sequentially 
ordered list. At any time, however, the user may override the 
ordered list of TEWs by tapping on a particular TEW on the 
screen with a touch-and-point device whereby the selected 
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TEW becomes the current TEW and the ordered list is 
thereafter followed. Upon completion of entry of all char- 
acters in the data entry field the recognized characters fipom 
the handwriting recognition device are inserted at the appro- 

5 priate position in the current TEW which, in mm, gives up 
its position as the current TEW and is replaced by the next 
TEW in the sequentiaDy ordered list of TEWs. 

New address entries may be added to the address direc- 
tory by selecting "New" button 75. A view of the display 

10 screen after ''New'* button has been seleaed is shown in 
FIG. 2. FIG. 3 shows a flow chart of the inventive method 
for entering new data using the user interface. Initially, in 
step 305 a corresponding group of five blank TEWs appears 
on the display screen overlapping the background window 

15 as shown in FIG. 2. Then in step 310 a first TEW from a 
predefined sequentially ordered list of TEWs is selected as 
the current TEW. As each diaracter is being written it is 
captured and initially di^layed as electronic ink in the HCW 
in steps 315 and 320. A determination is made in step 325 

20 whether writing of ibe character is complete. If writing is not 
complete, the process returns to step 315. Otherwise, if 
writing of the character is complete then in steps 330-340 
the electronic ink of the completed character is transmitted 
to the handwriting recognition device which detects recog- 

25 nized characters and then the electronic ink characters in the 
HCW are replaced by the recognized diaracters. Completion 
of writing of a single character may be identified by the 
passage of a predetermined period of time after piddng up 
the data input device before placing it back in the HCW or 

30 by placement of the data input device at another position in 
the HCW. Thereafter, in steps 345 and 350 when the user 
identifies the completion of writing of all characters for a 
particular data field such as by tapping on the "Done" button 
the recognized characters &om the handwriting recognition 

35 device arc displayed in the appropriate positions of the 
current TEW. Alternative means for signifying the comple- 
tion of data entry for a particular field may be used. A 
determination is made in step 355 if the current TEW is the 
last TEW in the sequentially ordered list of TEWs. If the 

40 current TEW is the last TEW in the sequentially ordered list 
of TEWs then processing is terminated; otherwise, in steps 
360 and 365 the next TEW in the sequentially ordered list of 
TEWs is selected as the current TEW, the HCW is cleared, 
and operation returns to step 315, where character capture 

45 for the next data entry field (current TEW) begins. In a 
preferred embodiment, an additional button, for example, 
"OK" button 90, is provided which overrides advancement 
and editing of the remaining TEWs in the sequentially 
ordered list of TEWs. This additional feature is 

50 advantageous, for example, when the last name in the 
address directory is to be edited but no other TEWs. Assum- 
ing that the sequentially ordered list of TEWs is as written 
ftom left to right, that is, last name, first name, office 
telephone number, fax number, home telephone number, 

55 after the first TEW (last name) has been edited then the user 
may select the "OK" button 90 to skip having to advance 
through the remaining TEWs in the predefined sequentially 
ordered list which do not require editing. 

In a preferred embodiment during current data entry in the 

60 HCW if the recognizer does not recognize a character from 
the electronic ink, then a correction menu is automatically 
displayed in an overlaid window identifying the available 
editing options. Alternatively, display of the correction menu 
may be user initiated such as by tapping on a misrecognized 

65 character in the handwriting capture widget. Three editing 
options are preferably provided including selection of a 
character from a list of a predetermined number of most 
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probable alternative characters recognized by the handwrit- unoonstrained styles. An HMM descnbes a doubly stochas- 

ing recognizer, rewriting the character by selecting the tic process, that is, a process which generates a sequence of 

"rewrite" option, or ratering the character using a soft slates hidden from observation and an observable process 

keyboard by selecting the "keyboard" option. By way of which is dependent on the underlying slate sequence, 

example, FIG. 4 shows the corrections menu 95 with the five 5 HMMs have proven to be successful in modeling on-line 

most probable alternative characters identified by the hand- handwriting. In the handwriting recognizer employed in the 

writing recognition device, however, any number of ctosest inventive user interface, each character is represented by one 

recognized characters may be listed. It is evident that or more classes depending on the number of distinct ^yles 

depending on the selected function in the correction menu observed for the character. Each class is modeled by a 

different proccsang steps will be performed. If one of the 10 lefl-to-right HMM with a variable number of states and 

alternative recognized characters is selected then the discrete slate dependent observation probabilities. For any 

selected recognized character will be displayed in the HCW. input character, an N-besi decoding algorithm is applied to 

likewise, if the "keyboard" option is chosen in the conec- find the top N ctosest matches in the alphabet. The HMMs 

tions menu then a software keyboard is displayed, and a pretrained on a large number of character samples from 

character is selected from the keyboard and displayed in the ^5 different writers. * 

HCW. Should the user select to "rewrite" the character then ^ preferred embodiment the Inferno operating system is 

the handwritten character in the HCW wiU be captured and however, other operating systems may be employed, 

identified using electronic ink as it is being written and ^^^^^ operating system is advantageous for use in 

recognition processing steps will be performed similar to portable devices since it requires a relatively low-speed 

those performed during entry of new data. 20 processor and a relatively smaU memory. Furthermore, the 

Aside from editing data currendy being entered m the infcmo system is multithreaded in that within the portable 

HCW, the inventive user interface may be used to edit a ^f^^nQ^ itself processor threads communicate with one 

pre-existing data entry fieU in the HCW. A display screen is another using an Inferno channel. This channel facilitates 

shown in FIG. 5, which appears after the "Edit** button and easy transfer of data fi-om one thread to another which is 

the "Earhart" address entry has been selected is shown in 25 especially useful for the HCW since it communicates with 

FIG. 5. FIG. 6 is a flow chart of the inventive editing process the TEWs and handwriting recognition device, 

for the user interface. Initially in step 500 the user selects an Although the inventive user interface has been shown and 

existmg data entry such as an addre^ entry from the address aescribed with reference to an address directory software 

directory and m step 505 the TEWs with the pre^xistmg application any other type of software appUcation may be 

data correspoodmg to the selected data entry are di^layed 30 ^j. Moreover, the user interface is particularly advanta- 

m an overlaid wmdow In ^ep 510 the oiirent T^W is ^^^^ ^ ^ ^^^^^ device but is 

automatically selected as the first TEW from the predefined ^^^^^,1^ display device, 

sequentially ordered list of TEWs. Pre-existing information . 1. . . j j -u j j 

r^. *TC«7- • u 1 J- 1 J - »i. uroi/ Thus, while there have been shown and described and 

m the current TEW is simultaneously displayed m the HCW . - , - ir ^ r.u • 

ei e *u * * u -1 j'c J • . J f pointed out fundamental novel feamres of the mvention as 

m step 515 so that it may be easily modified instead of 35 *^ , . r a u * .u ^ % -n u a 

. • ^ ^ * .u • f *j *j . 1 . em apphed to a preferred embodiment thereof, it will be under- 

havmg to reenter the information m its entirety. In step 520 . .... . • • j i_ j u 

. .-.J- t .jjr„ stood that various omissions and substituuons and changes 

a character to be edited is selected firom the pre-existmg data T j -T r T - -i, / Tj j • *if • 

in the HCW. One method to select the pre^4ting data is for ^^^^^ k . u .^''^''L^ T"^^ ""^f'! 

the user to tap on the character in the HCW to be edited operatioa, may be made by those skiUed m the art without 

using the input device. Once the character in the HCW has 40 ^^"^f ^\ Tl' °f ^-^^J^^* ^i^f "^""^P^^' f 

bee^selected it is edited in step 525. In a preferred embodi- ^^f^^ T^'^f that aU combmatioiis of those elements 

ment a corrections menu similar to that shown in FIG. 4 is V"^^' method steps which perform substanUaUy the same 

J. , J 1 J • j_ «u function in substantially the same way to achieve the same 

displayed as an overlaid wmdow. The corrections menu for . - i-.. • \- . .-^ r 

editing of preexisting daU differs &om that shown in FIG. "^^""^ f^V""^ scope of themvention. SuteUtuUons of 

A - J -J *. *• .u u * elements from one descnbed embodiment to another are also 

4 m that it only provides two options, rewnting the character 45 , „ . . . , . . 1 , j r . * , . u j . j 

, , ^. .„ *: • .u u ♦ fiilly mlended and contemplated. It IS also to be understood 

by selectmg the "rewnte option or entermg the character j • . *i j . 1 u . . 

cfi 1 1 u I *u to f that the drawings are not necessarily drawn to scale but that 

using a soft keyboard by selecting the "keyboard" option. In . ^ . . / • * * 

step 530 the edited character is cfeplayed in the appro^^^^ ^tl"^-?^^ ^ Th k "f. T^' 

portion of the current TEW and HCW. A deten^ation is ^"^^^^^^ *° ^ ^ «=°P*^ 

made in step 535 whether an additional character from the 50 appended hereto. 

pre-existing data in the currem TEW is to be edited and, if i a » • i. ^ a *- 

k then the character to be edited is selected in step 520. method for cntcnrig new characters or edUmg pre- 

Otherwise, a detemiination is made in step 540 whether the ^^"^^ characters m a pl^tyof data entry fields on a 

current TCW is the last TEW in the sccpi^tially ordered list f Pj^^ "^f^"^^ \ h^dwntmg capUire mdgcl in a 

of TEWs. If the current TEW isihe last TEW in the 55 ^ and separate frorn a plur^ y of text entry 

sequentiaUy ordered list of TEWs tiien the processing is ^ oorrespondmg to the data entry fieUs usmg a user 

terlninated; otherwise, in step 545 the next TCWkTthe compnsmg the steps ot 

sequentiaUy ordered list of TEWs is selected as the currrat as signin g one text entry widget from a sequentiaDy 

TEW and the editing process is repeated for the pre-existing ordered list of text entry widgets as a current text entry 

data in the new current TEW. eo widget; 

The preferred handwriting analyzer employed is displaying in the handwriting capture widget any charac- 

described in the publication by J. Hu, M. K, Brown and W. ^^rs in the current text entry widget; 

Turin, "HMM Based Oo-line Handwriting Recognition", receiving in the handwriting capture widgpt at least one 

IEEE PAMl, vol 18, ao. 10, pp. 1039-10*5, October 1996, character for entry into the current text enUy widget; 

which is herein incorporated by reference. This recognizer is 65 after receipt of the at least one character in the current text 

based on Hidden Markov Models (HMMs) and supports entry widget is complete and when the current text 

writer independent recognition of handwritten characters of entry widget is not a last text entry widget in the 
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sequentially ordered list of text entry widgets, auto- 
matically selecting as the current text entry widget a 
next text entry widget from the sequentially ordered list 
of text entry widgets; and 
repeating said displaying step, said receiving step, and 
said selecting step. 

2. A method in accordance with claim 1, wherein said 
receiving step comprises receiving at least one handwritten 
new character in the handwriting capture widget. 

3. A method in accordance with claim 2, wherein said 
assigning step comprises automatically selecting a first text 
entry widget from the sequentially ordered list of text entry 
widgets as the current text entry widget 

4. A method in accordance with claim 2, wherein said 
receiving step further comprises: 

capturing each handwritten new character as it is being 
written in the handwriting capture widget; and 

visually representing each captured handwritten new 
character in the handwriting capture widget as it is 
being written. 

5. A method in accordance with claim 2, wherein said 
receiving step further comprises: 

transmitting the complete handwritten new character in 
the handwriting capture widget to a handwriting rec- 
ognition device; 

when a recognized new character has been detected in the 
transmitted complete handwritten new character by the 
handwriting recognition device, replacing the visual 
representation of the complete handwritten new char- 
acter in the handwriting capture widget with the rec- 
ognized new character. 

6. A method in accordance with claim 5, wherein said 
receiving step further comprises the step of displaying the 
recognized new character in the current text entry widget. 

7. A method in accordance with claim 2, wherein said 
receiving step further comprises: 

transmitting the complete handwritten new character in 
the handwriting capture widget to a handwriting rec- 
ognition device; 

when a recognized new character in the transmitted 
complete handwritten new character has not been 
detected by the handwriting recognition device, dis- 
playing automatically a correction menu with a plural- 
ity of editing options; 

receiving a user selection of one of the editing options 
from the correction menxi; and 

replacing the unrecognized new character with a recog- 
nized new character generated in response to a user 
input received as part of executing the \iser selected 
editing option. 

8. A method in accordance with claim 2, wherein said 
receiving step further comprises: 

transmitting the complete haodwriaen new character in 
the handwriting capture widget to a handwriting rec- 
ognition device; 

receiving a user selection of a misrecogoized character; 

di^laying a correction menu with a plurality of editing 
options; 

receiving a user selection of one of the editing options 
from the correction menu; and 

replacing the received user selected misrecognized char- 
acter in the handwriting capture widget with an edited 
character generated in response to a user input received 
as part of executing the user selected editing option. 

9. A method in accordance with claim 2, wherein said 
selecting step comprises overriding the sequentially ordered 
list of text entry widgets. 
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10. A method in accordance with claim 9, wherein said 
overriding step comprises receiving a user selection of the 
current text entry widget. 

11. A method in accordance with claim 1, wherein said 
5 receiving step comprises receiving at lea^ one edited pre- 
existing character in the handwriting capture widget. 

12. A method in accordance with claim 11, wherein said 
method further comprises the steps of: 

receiving a user selection of a current data entry on the 
10 display screen; and 

di^laying in each of the text entry widgets pre-existing 
characters from the respective data entry fields of the 
received user selected current data entry, wherein said 
receiving and displaying steps are performed prior to 
15 said assigning step. 

13. A method in accordance with claim 11, wherein said 
method further comprises the steps of: 

receiving a user selection of a pre-existing character to be 
edited in the handwriting capture widget; and 

editing the received user selected pre-existing character to 
be edited, wherein said receiving and editing steps are 
performed prior to said receiving of the at least one 
character in the handwriting capture widget. 

14. A method in accordance with daim 13, wherein said 
^ method further comprises the step of displaying the edited 

character in the current text entry widget, said displaying 
step being performed prior to said receiving of the at least 
one character in the handwriting capture widget. 

15. A method in accordance with claim 13, wherein said 
editing step comprises: 

di^laying a correction menu with a plurality of editing 
options; 

receiving a user selection of one of the editing options 

from the correction menu; and 
editing the received user selected pre-existing character to 
be edited in the handwriting capture widget based on 
the received user selected editing option from the 
correction menu. 
^ 16. An apparatus for entering new characters or editing 
pre-existing characters in a plurality of data entry fields on 
a display screen including a handwriting capture widget in 
a fixed location and separate from a plurality of text entry 
widgets corresponding to the data entry fields using a user 
interface, comprising: 

means for assigning one text entry widget from a sequen- 
tially ordered list of text entry widgets as a current text 
entry widget; 

means for displaying in the handwritir^ capture widget 
50 any characters in the current text entry widget; 

means for receiving in the handwriting capture widget at 

least one character for entry into the current text entry 

widget; and 

means for automatically selecting as the current text entry 
55 widget a next text entry widget from the sequentially 
ordered list of text entry widgets. 

17. An apparatus in accordance with claim 16, wherein 
said receiving means comprises means for receiving at least 
one handwritten new character in the handwriting capture 

60 widget. 

18. An apparatus in accordance with daim 17, wherein 
said assigning means comprises means for automatically 
selecting a first text entry widget from the sequentially 
ordered list of text entry widgets as the current text entry 

65 widget. 

19. An apparatus in accordance with daim 17, wherein 
said receiving means further comprises: 
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means for capturing each handwritten new character as it 
is being written in the handwriting capture widget; and 

means for visually representing each captured handwrit- 
ten new character in the handwriting capture widget as 
it is being written. 

20. An apparatus in accordance with claim 17, wherein 
said receiving means further comprises: 

a handwriting recognition device for receiving the com- 
plete handwritten new character in the handAYriting 
capture widget and detecting a recognized character; 

means for determining whether the recognized character 
has been detected by said handwriting recognitioa 
device; and 

means for replacing the visual representation of the com- 
plete handwritten new character in the handwriting 
capture widget with the detected recognized new char- 
acter. 

21. An apparatus in accordance with daim 20, wherein 
said receiving means further comprises: 

means for automatically displaying a correction menu 
with a plurality of editing options when a recognized 
new character in the transmitted complete handwritten 
new character has not been detected by said handwrit- 
ing recognition device; 

means for receiving a user selection of one of the editing 
options firom the correction menu; and 

means for replacing the unrecognized new character with 
a recognized new character generated in response to a 
user input received as part of executing the user 
selected editing option. 

22. An apparatus in accordance with daim 20, wherein 
said receiving means further comprises means for di^laying 
the recognized new character in the current text entry 
widget. 

23. An apparatus in accordance with daim 17, wherein 
said receiving means further comprises: 

a handwriting recognition device for receiving the com- 
plete handwritten new character in the handwriting 
capture widget and detecting a recognized character; 

means for receiving a user selection of a misrecognized 
character; 

means for displaying a correction menu with a plurality of 

editing options; 
means for receiving a user selection of one of the editing 

options from the correction menu; and 
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means for replacing the received user selected misrecog- 
nized character in the handwriting capture widget with 
an edited character generated in response to a user input 
received as part of executing the user selected editing 
option. 

24. An apparatus in accordance with claim 17, wherein 
said selecting means comprises means for overriding the 
sequentially ordered Ust of text entry widgets. 

25. An apparatus in accordance with claim 24, wherein 
said overriding means comprises means for receiving a user 
selection of the current text entry widget 

26. An apparatus in accordance with claim 16, wherein 
said receiving means comprises means for receiving at least 
one edited pre-existing character in the handwriting capture 
widget. 

27. An apparatus in accordance with claim 26, further 
comprising: 

means for receiving a user selection of a current data entry 

on the display screen; 
means for displaying in each of the text entry widgets 
pre-existing characters from the respective data entry 
fields of the received user selected current data entry. 

28. An apparatus in accordance with claim 26, further 
comprising: 

means for receiving a user selection of a pre-existing 
character to be edited in the handwriting capture wid- 
get; and 

means for editing the received user selected pre-existing 
character to be edited. 

29. An apparatus in accordance with claim 28, wherein 
said editing means comprises: 

means for displaying a correction menu with a plurality of 

editing options; 
means for receiving a user selection of one of the editing 

options from the correction menu; and 
means for editing the received user selected pre-existing 
character to be edited in the handwriting capture widget 
based on the received user selected editing option from 
the correction menu. 

30. An apparatus in accordance with claim 26, further 
comprising means for displaying the edited character in the 

^5 current text entry widget. 
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